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ECONOMIC  ANALYSIS  OF  ALTERNATE  LOCATIONS 
FOR  INTERSTATE  ROUTE  N0o  90 
FROM  A  POINT  EAST  OF  FRENCHTOWN  VIA 
MISSOULA  TO  A  POINT  NEAR.  WEST  RIVERSIDE 


October  25,  I960 


FOREWORD 


An  analysis  of  this  type  is  prepared  for  the  purpose  of  presenting  known 
factual  data  concerning  alternate  highway  routings  and  to  compare  the  relative 
merits  of  the  routes  in  relationship  to  economic  factors  involving  construction 
costs,  maintenance  costs  and  vehicle  operating  costs  as  affected  by  traffic  service. 

Many,  and  often  diverse,  interests  must  be  considered  in  determining  the 
most  favorable  location  for  a  new  highway.  These  interests  may  be  grouped  into 
the  following  principal  categories; 

1.  LAND  OWNER,  Persons  owning  or  possessing  land  through  which  the 
highway  might  pass  have  a  definite  interest  in  its  location.  Farm  land  is  very 
often  affected  adversely  when  a  highway  passes  through  it.   This  is  especially 
true  when  the  new  highway  divides  the  operations  or  when  it  requires  the  taking 

of  irrigated  or  highly  developed  land.  The  effect  on  grazing  land  is  generally  of 
lesser  magnitude;  however,  it  many  instances  provision  must  be  made  for  the  passage 
of  livestock  from  one  side  of  the  highway  to  the  other. 

The  location  of  a  highway  through  a  residential  area  is  naturally  of 
considerable  concern  to  the  residence  owner.  There  is  an  understandable  reluctance 
on  the  part  of  an  owner  or  renter  to  lose  an  established  place  of  residence  and 
attempt  to  find  another  suitable  home  elsewhere.   In  some  instances s   the  highway 
might  be  located  through  a  blighted  area  where  the  buildings  would  be  of  little 
value,  and  the  purchase  of  this  property  for  right-of-way  purposes  might  be  of 
benefit  to  both  the  property  owner  and  the  community  in  general. 

The  owner  of  vacant  land  in  the  general  vicinity  of  an  interchange  is 
certainly  benefited  by  the  construction  of  a  new  highway.  The  new  highway  will 
create  an  opportunity  for  new  commercial,  industrial  and  residential,  developments 
which  will  enhance  the  value  of  the  land  in  the  area. 

Although  the  land  owner  may  be  reluctant  to  relinquish  land  or  property 
required  for  highway  purposes,  he  will  be  compensated  for  the  value  of  the  property 
and  any  other  damages  involved.  Federal  housing  legislation  provides  special  terms 
for  the  replacement  of  residential  property  which  is  required  for  highway  purposes, 

2,  COMMERCIAL  FACILITIES,  Many  commercial  facilities  such  as  hotels, 
motels,  service  stations,  eating  places  and  others  catering  to  highway  traffic  find 
that  there  is  a  definite  relationship  between  the  volume  of  business  that  they  enjoy 
and  the  proximity  of  the  establishment  to  a  major  highway.  This  effect  is  also 
felt  in  lesser  degree  by  food  stores,,  drug  stores  and  other  retail  and  service 
establishments  which  depend  in  part  on  business  from  highway  traffic. 

If  these  places  are  located  in  the  line  of  the  new  highway  and  the 
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property  is  required  for  right-of-way  purposes,  the  owners  will,  be  compensated 
in  the  same  manner  as  any  other  property  owner.   If ,  however ,  the  new  highway  is 
located  considerable  distance  from  the  existing  highway,  or  if  the  motorist  finds 
it  inconvenient  to  reach  the  establishment  or  community,  it  may  be  expected  that 
there  will  be  a  substantial  loss  of  business „  Such  potential  loss  is  not  compens- 
able as  is  the  case  with  property  required  for  right-of-way  purposes . 

The  investment  in  present  commercial  facilities  may  be  protected  by 
locating  the  new  highway  in  close  proximity  to  the  community  or  city.,  by  the 
judicious  location  of  interchanges,  and  by  restricting  access  to  the  new  highway 
to  interchange  points „ 

3.  HIGHWAY  USER.  The  money  for  the  construction  and  maintenance  of 
State  highways  comes  almost  exclusively  from  taxes  paid  by  the  highway  user.  The 
Federal  share  of  the  construction  money  is  derived  from  highway  user  taxes  which 
are  paid  into  the  Federal  Highway  Trust  Fund.  The  State :s  share  of  the  money  for 
construction  and  the  entire  cost  of  maintenance  is  paid  out  of  the  State  Highway 
Fund  which  is  composed  almost  entirely  of  highway-user  taxes „ 

In  addition  to  the  taxes  which  the  highway  user  pays  for  the  construction 
and  maintenance  of  highway  facilities,  consideration  must  also  be  granted  to  the 
cost  to  the  highway  user  of  operating  his  motor  vehicle  on  these  facilities „  The 
route  which  has  the  lowest  cost  for  construction  and  maintenance  may  be  so  located 
that  it  would  provide  the  poorest  service  to  the  highway  user.   It  is  necessary, 
therefore,  to  consider  the  combined  cost  of  construction,  maintenance  and  vehicle 
operation  in  determining  the  most  favorable  route  from  the  standpoint  of  the  high- 
way user.   In  most  instances,  the  cost  of  vehicle  operation  on  a  section  of  highway 
is  many  times  greater  than  the  cost  of  constructing  and  maintaining  this  highway . 
For  that  reason,  traffic  service  has  an  important  bearing  on  the  selection  of 
highway  routings. 

Although  this  analysis  attempts  to  evaluate  numerous  features  pertaining 
to  the  alternate  routes,  the  principal  emphasis  is  placed  on  the  evaluation  of  the 
routes  from  the  standpoint  of  the  highway  user  because  of  the  transcending  importance 
of  the  highway-user  interest . 


Aerial,  photographs,  which  are  enclosed  in  this  report,  show  the  location 
of  the  various  routings  which  have  been  evaluated  in  this  analysis 0  Route  A,  which 
is  shown  as  the  dashed  line,  is  considered  as  the  basic  route.  Routes  B,  C,  D,  and 
E  are  proposed  alternates  to  Route  A  that  have  been  investigated  because  of  certain 
beneficial  features  which  might  justify  their  selection  over  corresponding  sections 
of  Route  A. 

Routes  B,  C,  and  D  involve  alternate  locations  for  the  Interstate  highway 
to  the  west  of  Missoula.  Route  E  is  an  alternate  location  which  would  leave  the 
basic  route  at  a  point  near  the  west  edge  of  Missoula,  would  follow  a  line  to  the 
north  of  the  city  on  a  bypass  location,  and  would  rejoin  the  basic  route  at  a  point 
near  West  Riverside. 


Economic  Analysis  of  Interstate  Route  #  90 

Frenchtown-Missoula-West  Riverside  Page  3 

Route  A  begins  at  Control  Point  Al-Bl,  which  is  the  common  western 
terminus  for  all  routes  at  a  point  on  the  present  highway  about  4.5  miles 
east  of  Frenchtown.  At  this  pointy  Route  A  leaves  the  line  of  the  present  highway 
and  follows  a  southeasterly  line  directly  to  a  point  of  interchange  with  U.S. 
Highway  No.  93  about  0.2  mile  north  of  the  present  junction  of  U.S.  #  10  and 
U.S.  #  93.  This  interchange  is  located  at  Control  Point  A2. 

After  leaving  Control  Point  A2,  Route  A  continues  in  a  relatively  direct 
line.,  a  short  distance  north  of  and  approximately  parallel  to  the  present  highway, 
to  Control  Point  A-6.  This  control  point  marks  the  location  of  a  proposed  inter- 
change that  will  serve  traffic  to  and  from  the  west  and  this  traffic  will  have  an 
opportunity  at  this  point  to  transfer  between  the  Interstate  highway  and  the 
present  highway  or  other  roads  in  this  vicinity.  FAS  Route  430  (Reserve  Street) 
will  connect  with  this  interchange. 

Eeyond  Control  Point  A6,  Route  A  is  located  on  a  line  which  veers  to 
the  north  in  order  to  miss  the  more  highly  developed  portion  of  Missoula  and  the 
fringe  areas.  On  this  location,  the  Interstate  highway  will  follow  a  line  which 
is  partially  on  and  partially  at  the  base  of  a  bench  which  defines  the  north 
boundary  of  the  developed  portion  of  the  city  in  this  vicinity. 

At  Control  Point  A9.;  another  interchange  is  proposed  which  will  connect 
with  the  extension  of  Urlin  Street.  This  will  be  an  important  point  of  interchange 
to  and  from  the  central  portion  of  the  city.  Urlin  Street  is  part  of  a  spur  to 
FAP  Route  7. 

East  of  Control  Point  A9,  Route  A  follows  along  the  bench  on  a  line 
between  the  city  water  reservoir  and  the  brewery „  A  short  distance  east  of  the 
reservoir,  the  proposed  Interstate  route  descends  into  the  valley  of  Rattlesnake 
Creek.  This  line  will  cross  an  older,,  but  well  developed,  section  of  the  city  in 
this  valley. 

Another  interchange  will  be  located  at  Control  Point  A10,  which  marks 
the  intersection  of  Route  A  and  Yan  Buren  Street.  This  will  also  be  an  important- 
point  of  interchange  to  the  city.   It  will  be  of  special  benefit  to  traffic  to  and 
from  the  east.  Van  Buren  Street  is  located  on  FAS  Route  267  which  serves  the 
Rattlesnake  Creek  valley. 

Beyond  Control  Point  A10,  Route  A  will  be  located  on  a  line  between  the 
railroad  tracks  and  Mount  Jumbo.  This  line  will  be  followed  to  Control  Point  All 
where  an  interchange  will  be  located  to  serve  the  community  of  East  Missoula  and 
the  surrounding  rural  area. 

From  Control  Point  All  to  Control  Point  A12,  the  proposed  route  will  be 
located  on  a  direct  line  between  East  Missoula  and  the  eastern  terminus  in  the 
vicinity  of  West  Riverside,  On  this  line,  two  major  bridges  will  be  required  to 
cross  a  loop  of  the  Clark  Fork  River. 

In  general,  Route  A  represents  a  generally  direct  line  which  will 
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provide  the  best  service  to  Missoula ,  within  the  limitations  imposed  by  terrain 
and  construction  conditions 0   The  total  length  of  the  route  is  15.9  miles,  all 
of  which  will  be  four-lane  construction. 

Between  Control  Points  Al  and  A2,  the  route  crosses  a  bench  consisting 
of  dry  land  farming.  From  Control  Point  A2  to  A6,  the  proposed  location  crosses 
considerable  amount  of  well  developed  farm  land,  both  irrigated  and  non  - 
irrigated.  Some  segregation  of  land  will  be  involved  here. 

East  of  Control  Point  A6,  the  route  crosses  farm  land;  however,  this 
also  is  an  area  of  potential  future  commercial  and  industrial  development.  There 
is  some  concern  that  this  route  location,  which  bisects  the  area,  will  limit 
future  development  on  the  north  side  of  the  Interstate  highway  because  it  will 
restrict  access  to  the  railroad  tracks. 

In  the  vicinity  of  Control  Point  A9>  the  proposed  line  will  involve  the 
removal  or  demolition  of  several  residences.  Also,  several  residences  will  be 
affected  in  the  location  of  the  proposed  line  across  the  Rattlesnake  Creek  valley, 
including  an  historical  mansion  with  a  surrounding  park. 

Route  A  will  involve  the  construction  of  6  interchanges  at  Control 
Points  A2,  A6,  A9,  A10.,  All  and  A12.  Railroad  separations  will  be  required  near 
Control  Point  A3  and  on  the  proposed  extension  of  Reserve  Street  to  connect  with 
the  Interstate  highway  near  Control  Point  A6.  Major  bridges  will  be  required  for 
two  crossings  of  the  Clark  Fork  River  between  East  Missoula  and  West  Riverside, 

Route  B  involves  an  alternate  location  to  Route  A  between  the  west 
common  terminus  and  the  junction  with  U.S.  #  93.  The  location  of  Route  B  was 
selected  with  the  thought  of  constructing  the  Interstate  highway  through  this 
area  on  a  line  which  would  follow  quite  closely  the  location  of  the  present  high- 
way but  preserving  the  present  highway  as  a  frontage  road  and  connection  to  FAS 
Route  474  which  serves  a  large  pulp  mill.  This  alternate  location  would  increase 
the  total  length  of  the  basic  route  to  16.1  miles  or  0.2  mile  more  than  the  basic 
line  as  shown  for  Route  A. 

Route  B  would  have  the  advantage  that-  it  would  involve  less  land  damage 
and  segregation  as  compared  with  Route  A, 

Route  C  was  selected  as  a  line  that  would  follow  quite  closely  the 
location  of  the  present  highway  from  the  western  terminus  to  Control  Point  C4. 
The  present  highway  will  be  used  as  a  frontage  road  in  some  instances,  and  in  others 
the  Interstate  highway  will  overlay  the  present  highway,  making  it  necessary  to 
construct  frontage  roads  to  serve  the  local  traffic.  Route  C  would  involve  less 
land  damage,  but  it  would  have  the  disadvantage  of  being  located  in  close  proximity 
to  the  airport  with  the  possibility  of  conflict  with  glide  paths.  Route  C  would 
also  be  0,3  miles  longer  than  the  basic  route  as  shown  for  Route  A. 

Route  D  was  included  as  an  alternate  route  to  the  west  of  Missoula 
which  would  be  located  along  the  edge  of  the  valley  in  grazing  land  or  lower-grade 
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farm  land,  thereby  avoiding  the  better  farm  land  and  potential  commercial  and 
industrial  areas.   It  would  also  avoid  most  of  the  segregation  of  land  that  occurs 
on  Route  A.   It  would  have  the  disadvantage  that  it  would  be  about  0.2  miles  longer 
than  Route  A,  it  would  be  necessary  to  construct  a  much  longer  connection  to 
Reserve  Street  near  Control  Point  A6,  and  the  extra  travel  distance  involved  for 
traffic  to  and  from  the  west  would  discourage  the  use  of  the  Interstate  highway 
through  this  area.  Much  of  this  traffic  would  find  it  more  convenient  to  use  the 
present  highway  for  western  movements . 

The  locations  of  interchanges  and  railroad  separation  structures  will 
vary  for  Routes  A„  B,  and  D;  however,,  the  number  of  these  facilities  would  be  the 
same  for  all  of  these  routes „  Route  C  would  require  one  extra  railroad  separation 
structure.  All  of  these  routes  would  also  require  the  construction  of  the  same  two 
major  bridges  over  the  Clark  Fork  River  between  East  Missoula  and  West  Riverside. 

Route  E  has  been  selected  as  an  alternate  to  the  basic  line  from  Control 
Point  A7-E7  to  the  eastern  common  terminus  at  Control  Point  A12-E9.  By  locating 
Route  E  through  relatively  undeveloped  land  some  distance  north  of  Missoula,  it  is 
possible  to  avoid  most  of  the  disruption  of  existing  development  which  is  associated 
with  Route  A.  The  location  of  Route  E,  however,  involves  serious  construction  and 
traffic  service  problems. 

After  leaving  the  basic  line  at  Control  Point  A7-E7,  Route  E  begins  an 
ascent  to  a  ridge  marking  the  west  boundary  of  the  Rattlesnake  Creek  valley. 
By  removing  considerable  material  at  the  crest  of  the  ridge,  the  crossing  can  be 
achieved  with  %   grades  on  both  sides  of  the  ridge.  After  reaching  the  valley  floor, 
Route  E  continues  through  developed  farm  land  to  the  base  of  another  ridge  marking 
the  east  boundary  of  Rattlesnake  Creek  valley. 

This  ridge  is  a  northward  extension  of  Mount  Jumbo  and  is  higher  and 
steeper  than  the  west  ridge.  A  deep  cut  at  the  top  of  the  hill  will  permit  the 
crossing  of  this  ridge  with  7%   grades  on  both  sides.  On  the  east  side  of  the  ridge, 
a  crossing  of  Marshall  Creek  must  be  made.  This  Is  a  relatively  deep  canyon  and  will 
require  either  a  high  structure  or  deep  fill  including  some  kind  of  a  separation 
structure  over  the  road  in  this  canyon. 

After  crossing  Marshall  Canyon,  Route  E  reaches  the  valley  floor  in  the 
vicinity  of  the  present  highway  north  of  East  Missoula  and  extends  for  a  short 
distance  to  the  common  terminus  at  Control  Point  A12-E9. 

Route  E  has  the  advantage  that  it  avoids  most  of  the  developed  area  in 
the  vicinity  of  Missoula,  it  would  be  0.7  mile  shorter  than  Route  A  and  it  would 
eliminate  the  need  for  the  two  bridges  over  the  Clark  Fork  River.  Disadvantages 
include  the  difficult  and  costly  construction  in  crossing  the  two  ridges  and 
Marshall  Creek,  the  increased  vehicle  operating  costs  in  climbing  the  %   and  7% 
grades,  and  the  fact  that  the  greater  distance  from  the  city  of  Missoula  would 
restrict  the  usage  of  the  route  principally  to  through  traffic  without  origin, 
destination  or  interest  in  East  Missoula  or  Missoula  and  environs. 

The  traffic  service  feature  will  be  reviewed  more  fully  in  the  section 
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of  this  report  pertaining  to  TRAFFIC  SERVICE . 

The  following  is  a  summary  of  the  data  pertaining  to  each  of  the 
alternate  routes s 


Length  in  miles 

No.  of  interchanges 

No.  of  other  highway  separations 

No.  of  railroad  separations 

No.  of  major  bridges 

Four-lane  construction  is  planned  for  all  routes. 

TRAFFIC  SERVICE 

One  of  the  most  important  considerations  in  a  highway-user  benefit 
analysis  of  this  type  is  the  assignment  of  traffic  to  the  various  alternate  routes 
which  have  been  proposed. 

Regular  traffic  counts  have  been  made  for  a  number  of  years  on  the 
present  highway  through  this  areaQ  These  counts  provide  the  necessary  information 
concerning  the  amount  of  traffic  involved  in  the  assignment. 

Special  origin-destination  surveys  have  also  been  made  in  the  vicinity 
of  Missoula  to  obtain  information  concerning  the  origins  of  trips,  their  destinations 
and  the  routings  or  desire  lines  involved. 

On  the  basis  of  information  obtained  from  these  sources  and  an  analysis 
of  the  distances  and  types  of  highways  involved,  it  is  possible  to  determine 
approximately  what  volume  of  traffic  would  use  each  of  the  proposed  Interstate 
routes  and  what  proportion  of  traffic  would  remain  on  the  present  highway  or  other 
roads  and  streets  involved. 

Traffic  assignment  in  this  analysis  has  been  made  on  the  basis  of  the 
following  considerations ; 

1.  For  Routes  A,  B  and  C,  there  would  be  no  measurable  difference  in 
the  service  to  Interstate  traffic  other  than  a  minor  variation  in  travel  distance. 
Since  a  four-lane  highway  will  be  required,  access  to  the  Interstate  highway  will 
be  permitted  only  at  interchange  sites,  and  since  the  interchange  sites  are  located 
in  the  same  general  areas  for  these  three  routes,  it  is  assumed  that  there  would  be 
equal  usage  of  the  three  routes. 

2.  The  only  important  difference  between  Route  D  and  Routes  A,  B  and  C 
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is  the  extra  amount  of  travel  distance  involved  via  Route  D  (and  the  Reserve 
Street  connection)  between  the  U.S.  #  93  interchange  and  the  western  part  of 
Missoula  and  environs .  The  travel  distance  between  these  points  via  Route  D 
is  somewhat  greater  than  the  similar  travel  distance  via  the  present  highway. 
For  this  reason,  it  may  he  assumed  that  a  certain  proportion  of  the  traffic 
between  these  points  would  find  it  preferable  to  use  the  present  highway  instead 
of  Route  Do 

Experience  in  other  states  where  freeway  traffic  has  been  analyzed 
reveals  that  there  is  a  relationship  between  preferential  usage  of  freeways  and 
existing  highways  which  is  based  on  the  travel  time  involved.  The  application  of 
these  findings  to  the  situation  involving  Route  D  reveals  that  about  14%   of  the 
potential  Interstate  traffic  would  continue  to  use  the  present  highway  in  preference 
to  Route  D„  Under  th«se  conditions,  Route  D  would  carry  86%   of  the  potential  Inter- 
state traffic,  whereas  Route?  A,  B  and  C  would  carry  100$  of  the  potential  Interstate 
traffic. 

3.  As  previously  mentioned,  Route  E  has  been  selected  as  a  bypass  route 
on  a  relatively  direct  line  from  Control  Point  A6  on  the  west  to  Control  Point 
A12-E9  at  the  east  terminus.   In  order  to  miss  the  developed  portion  of  Missoula 
and  vicinity  and  to  take  advantage  of  natural  terrain  features,  it  has  been 
necessary  to  locate  the  route  considerable  distance  north  of  the  city. 

Being  a  more  direct  line  between  these  points,  the  travel  distance  via 
Route  E  amounts  to  7.2  miles  as  compared  with  9.1  miles  for  the  present  highway. 
The  savings  in  travel  distance,  combined  with  the  beneficial  features  associated 
with  the  Interstate  highway  travel,  would  undoubtedly  encourage  the  full  usage  of 
Route  E  by  through  passenger  car  trips. 

Route  E  would  be  less  attractive,,,  however,  for  through  trips  on  the  part 
of  heavy  trucks.  These  trucks  would  have  to  ascend  and  descend  the  5%   and  7%   grades 
over  the  two  ridges  bounding  Rattlesnake  Creek  valley.  This  trip  would  involve  con- 
siderable gear-shifting,  braking,  increased  fuel  consumption  and  loss  of  time.  Under 
these  conditions,;  it  appears  reasonable  that  some  of  these  trucks  would  prefer  to 
follow  the  water  level  grade  via  present  routings  through  the  city. 

Route  E  would  be  of  minor  value  to  passenger  cars  and  trucks  with  origins 
and  destinations  in  Missoula  and  environs  or  on  U.S.  #  93  to  the  south  of  Missoula. 
In  order  for  these  trips  to  use  Route  E,  it  would  be  necessary  to  travel  about  2.2 
miles  via  low- standard  oiled  road  on  FAS  Route  267  (Van  Buren  and  Rattlesnake  road) 
between  Broadway  and  the  interchange  at  Control  Point  E8.  After  reaching  Route  E 
at  this  interchange,  additional  travel  of  3.5  miles  would  be  involved  to  Control 
Point  A12-E9  at  the  east  terminus  and  3.7  miles  to  Control  Point  A6  to  the  west. 

This  makes  total  travel  of  5.7  miles  to  the  east  via  Route  E  as  compared 
with  5.3  miles  via  the  present  highway.  Travel  tc  the  west  via  Route  E  would  amount 
to  5.9  miles  as  compared  with  3.8  miles  via  the  present  highway.  This  extra  travel 
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involved  for  Route  E  trips  to  and  from  Missoula  and  environs  would  discourage  its 
usage  for  such  internal  trips,,  This  type  of  traffic  would  find  it  much  more 
advantageous  to  follow  the  present  highway  in  traveling  to  both  the  east  and  the 
west;  therefore,  only  a  small  amount  of  trips  of  this  type  has  been  assigned  to 
Route  E. 

The  following  Table  No,  1  shows  the  average  daily  traffic  under  present 
conditions  and  the  redistribution  of  this  traffic  under  each  of  the  Interstate 
routing  proposals „  It  may  be  noted  that  under  present  conditions  there  is  an 
average  of  4,401  vehicles  per  day  traveling  over  present  highways  that  would  be 
affected  by  any  of  the  Interstate  routings.  This  traffic  moves  17.4  miles  on 
present  highways  between  the  common  termini  at  Control  Points  Al  and  A12.  The 
product  of  4*401  vehicles  per  day  (or  1,606,365  vehicles  per  year)  times  17.4 
miles  of  travel  amounts  to  27,950,751  vehicle-miles  of  travel  per  year  under 
present  conditions. 

TABLE  NO.  1 

COMPARISON  OF  TRAVEL  INVOLVED 
UNDER  PRESENT  CONDITIONS 
AND  WITH  ALTERNATE  INTERSTATE  ROUTES 


Average 

Annual 

Daily 

Travel 

Vehicle-Miles 

Traffic 

Distance 

of  Travel 

PRESENT  CONDITIONS 

On  present  highway 

ROUTE  A 


4,401 


17.4 


27,950,751  -  100$ 


On  Interstate  highway 
On  present  highway  or 
frontage  roads 
On  connecting  roads 
On  connecting  streets 
Totals 
Average 


3,227 

1,225 
2,106 
1,7.88 
8,346 
2,184 


15.9 


18,727,895 

7,645,838 
230,607 

261.048 


26,865,388  - 


ROUTE  B 


On  Interstate  highway 
On  present  highway  or 
frontage  roads 
On  connecting  roads 
On  connecting  streets 
Totals 
Average 


3,205 


1,230 
2,106 
__l_s788_ 
8,329 
2,177 


16.1 


17 

,3 

0, 

.3 

0, 

>4 

34.1 


18,834,183  - 

7,766,835  - 
230,607  - 


28% 


27,092,673 
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TABLE  NO.  1 
(continued) 


Average 
Daily 

Traffic 


Totals 
Average 


8,321 
2,173 


Travel 
Distance 


34o3 


Annual 
Vehicle-Miles 
of  Travel 


ROUTE  C 

On 

Interstate 

highway 

3,194 

16, 

,2 

18,886,122  - 

69$ 

On 

present  highway 

1,233 

17, 

,4 

7,830,783  - 

29$ 

or 

frontage  roads 

On 

connecting 

roads 

2,106 

0, 

,3 

230,607  - 

1$ 

On 

connecting 

streets 

1,788 

0, 

.4 

261,048  - 

1$ 

27,208,560  -  100$ 


ROUTE  D 


On  Interstate  highway 
On  present  highway  or 
frontage  roads 
On  connecting  roads 
On  connecting  streets 

Totals 

Average 


2,923 


1, 

,501 

1, 

,513 

1, 

r?98 

7, 

,335 

2, 

,162 

16.1 


17, 

,1 

1, 

,0 

0, 

.4 

34o6 


17,177,010  - 


9,368,492 
552,245 
204,108 


-  34$ 


27,301,855  -  100$ 


ROUTE  E 


On  Interstate  highway 
On  present  highway  or 
frontage  roads 
On  connecting  roads 
On  connecting  streets 

Totals 

Average 


1,898 

2,685 
2,106 
50 
6,739 
29170 


15.2 

17.1 
0.3 
2.2 


34c8 


10,530,104  -  38$ 

16,758,428  -  61$ 
230,607  -   1$ 
40.150  - 
27,559,289  -  100$ 


Under  the  alternate  Interstate  routing  proposals,  this  traffic  will  he 
split  up  among  the  Interstate  highway,  the  present  highway  or  replacement  frontage 
roads,  and  the  connecting  roads  and  streets  between  the  present  highway  and  the 
Interstate  highway.  The  proportion  of  the  total  traffic  that  would  use  each  of  the 
Interstate  routes  depends  on  travel  distances,  interchange  locations,  and  the  origins 
and  destinations  of  the  trips. 


As  illustrated  in  Table  No.  1  under  Route  A,  the  redistributed  traffic 
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y/ould  amount  to  an  average  of  2,184  vehicles  per  day,  spread  over  a  total  of  33.7 
miles  of  Interstate  highway,  the  present  highway  or  replacement  frontage  roads, 
and  connecting  roads  and  streets.  The  Interstate  highway  would  serve  70%  of  the 
total  travel,  the  present  highway  or  replacement  frontage  roads  would  serve  28% 
of  the  total  travel,  and  2%  of  the  total  travel  would  he  located  on  connecting 
roads . 

For  Route  B,  the  same  distribution  of  travel  would  occur  as  shown  for 
Route  A.  For  Route  C,  69%  of  the  total  travel  would  he  on  the  Interstate  highway, 
29%  on  the  present  highway  or  replacement  frontage  roads,  and  2%   on  connecting 
roads  and  streets. 

As  the  result  of  the  more  remote  location  and  extra  travel  distances 
involved  for  Routes  D  and  E,  a  lower  proportion  of  the  total  travel  would  he  carried 
on  the  Interstate  highways  for  these  routes „  Route  D  would  involve  63%  of  the  total 
travel  on  the  Interstate  highway,  34%  on  the  present  highway  or  replacement  frontage 
roads,  and  3%  on  connecting  roads  and  streets,,  Route  E  would  involve  38%  of  the 
total  travel  on  the  Interstate  highway,  61%  on  the  present  highway  or  replacement 
frontage  roads,  and  1%  on  connecting  roads. 

It  may  also  be  noted  from  this  table  that  all  of  the  alternate  Interstate 
routes  would  improve  the  traffic  service  over  present  conditions  in  that  less 
overall  travel  would  be  required  with  the  new  routings  to  meet  the  same  highway 
transportation  objectives „ 

VEHICLE  OPERATING  COSTS 

It  has  been  well  established  that  motor  vehicle  operating  costs  vary 
among  different  types  of  highways  and  under  diverse  operating  conditions,  ranging 
from  lowest  operating  costs  on  high-standard  facilities  such  as  the  Interstate 
system  to  highest  operating  costs  on  very  low-standard  roads  or  congested  city  streets 

A  publication  of  the  American  Association  of  State  Highway  Officials 
contains  suggested  operating  costs  for  motor  vehicles  using  principal  types  of  high- 
ways. These  suggested  costs  have  been  adapted  in  this  analysis  to  motor  fuel  and 
other  costs  applying  in  Montana,  and  appropriate  adjustments  have  been  made  to  con- 
form to  the  conditions  prevailing  in  the  vicinity  of  Missoula. 

These  adjustments  of  the  AASHO  figures  have  produced  the  following  unit 
vehicle  operating  costs  for  use  in  this  analysis: 
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OPERATING  COSTS  PER  VEHICLE-MILE 


TYPE  OF  FACILITY 

Rural  Interstate  -  normal  terrain 
Rural  Interstate  -  5%   to  1%   grades 
Urban  Interstate 

Rural  Primary 
Urban  Primary 

Connecting  Roads 
Connecting  Streets 


PASSENGER  CARS 

TRUCKS 

$.0964 
$.1023 
$.0923 

$.3081 
$.3680 
$.2954 

$.1093 
$.139? 

$.3498 
$.4470 

$.1093 
$.1397 

$.3498 
$.4470 

The  enclosed  Table  No.  2  presents  a  summary  of  the  total  vehicle-miles 
of  travel  on  each  type  of  highway  facility  for  each  of  the  alternate  routes  and 
the  corresponding  vehicle  operating  costs  as  computed  on  the  basis  of  the  fore- 
going unit  values. 

It  may  be  noted  from  this  table  that  Route  A  would  provide  the  most 
favorable  solution  to  the  highway  transportation  situation  insofar  as  the  total 
amount  of  travel  and  total  operating  costs  are  concerned.  This  advantage  occurs 
because  of  a  combination  of  factors;  however s   the  principal  contributing  features 
are  described  below; 


1.  In  comparison  with  Route  B,  Route  A  would  involve  0.2  mile 
less  travel  distance  for  traffic  using  the  Interstate 
highway,,  For  traffic  which  turns  north  on  U.S.  93,  west  of 
Missoula f   Route  A  would  also  save  0.2  mile  in  travel  distance 
between  the  interchange  for  Route  A  at  Control  Point  A2  and 
the  interchange  for  Route  B  at  Control  Point  B3. 

2.  The  same  advantages  would  occur  in  comparison  of  Route  A  with 
Route  C  with  the  exception  that  the  savings  in  travel  distance 
would  be  increased  to  0.3  mile  for  both  types  of  traffic. 

3.  The  travel  distance  for  Interstate  highway  traffic  on  Route  A 
would  also  be  0.2  mile  less  than  for  Route  D.  The  travel 
distance  via  the  Reserve  Street  connection  between  the  pres- 
ent highway  and  the  Interstate  highway  would  also  be  0.7  mile 
less  for  Route  A  than  it  would  be  for  Route  D.  This  feature 
would  increase  the  overall  travel  distance  for  traffic  using 
the  Interstate  highway  under  Route  D  and  at  the  same  timeP  it 
would  assign  a  greater  proportion  of  the  total  traffic  to  usage 
of  the  present  highway  where  unit  operating  costs  would  be  higher 
than  those  of  the  Interstate  highway. 


Page  12 


IS 


J=3    H 

153  CQI 
O 


CO 

N 

hi 


to 

Sf\ 

O 

«A  O'-  O 
CV  t>  O 

\Q  en  ON  to 

O^OOO 
sf  to  en  KC 

en  v£)  0 

m  to  o 
0  to  en 

to 

CM 
H 

O  cm  en 

O   IAO 

sf  f>  CM 

sf  CM  sf 
£-  O  to 
\D  to  O 

O 
<tn 

°\ 

-(  o*       o*    o 

°*. 

*,,       ov    .  a 

»* 

o*         <*         « 

«. 

<K        <\        <* 

«. 

«n     >*     » 

«t 

CM 
CV 

H  «>  a*- 
O  J>-  f> 
en  cm 

nQ 

sf  cm  o 
H  O-  t> 
r^  CM 

nO 

to 

nO 

O  rH  0 
CM  O  £> 

en  en 

CM 
O 

IS 

O  !>-  st 

H  m  H 

CM 

IS 

OJ    SfO 

vO  en  -sf 
CM  r> 

to 
en 
o 

<* 

ft,         O* 

o* 

Oi       «s 

«v 

<=\   •» 

<N 

<*1         «\ 

^ 

°\         <N 

■*» 

sf 

©9- 

CV   rH 
©9- 

en 

CV  i-l 

©9- 

cn 

©9- 

CM  H 

©9- 

en 

©9- 

CM  rH 

69- 

en 

©9- 

H  CM 

©9- 

sf 
©9- 

H 

lAtC  iA 

to 

en,  irv  «> 

en 

cm  en  *r\ 

O 

O  cm  en 

>TN 

shto  l> 

o-> 

IT* 

0  en  m 

to 

to  cn  tr\ 

t> 

cm  to  vr\ 

\D 

H  O  -r% 

lf\ 

O  CM  «T* 

to 

c- 

to  to  nO 

cn 

H  to  no 

vO 

H  i>  O 

ir\ 

O  si-  en 

to 

H  -nM> 

CM 

o. 

<*,    »»    » 

«. 

at      a*      a 

<* 

<n,       a*       a 

<N 

0,^0, 

<* 

■K         «*         * 

•» 

o 

!>•  *r\  (H 

tr\ 

sf  nQ   H 

CM 

vO  O  H 

to 

I>    tO    n£> 

H 

o  to  o 

C3> 

IT\ 

CM   sf  O 

v£> 

en  v£>  o 

O 

to  en  O 

o 

£>  vO   lf\ 

O 

en  m  !> 

if> 

o 

O  nO  sf 

to 

to  £>  sf 

O 

tO  to   sf 

CM 

H  en  ts 

en 

m  is  cm 

LT\ 

<* 

°V          <*. 

«l 

<N       as 

<>\ 

c\         <K 

o\ 

»*         (N 

•* 

»*          »u 

o. 

l> 

to  E> 

N0 

to  t> 

o 

to  t> 

t> 

t>  0 

J> 

O  ^O 

r- 

CV 

H 

CM 

rH 

<M 

rH 

CM 

H 

CM 

H  H 

CM 

15 

K  C^ 

25 


g  CO 

S  O 


1 


a 


o 


!  o 


^  o 


e 


§ 


o 

M 

Eh 
H 

Q 

53 
O 

o 

Eh 
53 
W 
CO 


o 

H 

to 
cn 

H 


to 
o 
»n 
». 
en 
en 

vO 

en 


rH 

to 
o 

o 
o 
to 

CM 


en 
H 

rH 

cn 

sh 
CM 


I 
no 

CO 

6 

•H 


w 


o 


en  vO  inlsf 

IT\  vO  if  s|  £>• 

O  o-  ^Djen 

en  cm 
sf  H 
C-  si- 


©9- 


\DO^\D 

CM  if\  H 

vD  C^  O 

a»         *>,         <x 

si-  en  en 

en  o  v£> 

sr  o 

«* 

CM 

H 

O 
«f\ 

CM 
O 
St' 

en 


cm  en  srto 
C^-  H  >r\  en 
en  o  vOiO 

IS-  cn  en  si- 
ir\  \D  ir%  !>- 

if\  to        st- 


H 

69- 


C^ 
(©9- 


S 


o  o  o| 

CM  to 

en  H  rH 
O  »rv  cm 

cv  vD  sr; 

H 


to 
to 

CM 

cn 

I       c\ 

en 

I  CM 


ct) 

I 
t»£)  CO" 


CQ 

-P 
CD 

4; 

-P 
0) 

T3 
PS 

CO 

ra 


JB 

bo 

•H 


co  as 

3 

o 
o 


a? 

o 
m 

■H   Eh 


t 


o 

ff5 


O  en  »rJto 
H  £>  ifMcn 

CM  CM  \DjrH 

•*        a\        cJ[       Q^ 

to  to  ml  CM 
st  H  CM  O 
£>  sr        H 

I         Ok 

M 

©9- 


€e- 


st  to  vD 

St  CO    rH 

-<tsO  o 

to  O  en 
st  O  vO 

MO 

»>    ». 

CM  H 

cn 


v^i  o  srto 
to  en  tr\  " 

CM   lf\  v£> 

vO  st  en  st 
vO  r>  ir\  o 

ur\  to      1st 


©9- 


ON    ?>■    ON|lf\ 

cn  sfcnjcM 

J>  rH  E>  kO 


CQ 
-P 

CD 

P 
CO 

nd 

>s        cd 

cd 

W        ta 

bO  cd    CO 
•H    ^    O 

0  «H   bp  hA 

CO  -H    fH 

P    >sP  O 

rlSM 


CO    CD 

a  I 


o 
w 

Eh 

o 

Cr4 


o  cm  ir\  £>■ 

O  rH    lf\  lf\ 

CM   CM  nO  rH 

<K  (^         ol         Ov 

O    rH    if\  t> 
«A  CM    C\i   ON 

C-    St  rH 


&9- 


©9- 


CM    rH 


en 


en  st  sHh 
st  IS-  mlr- 
nO  nO  vOIOn 

oo  enj-st 

E>  to  ITNIO 
ITS  tO         ItfN. 


H 
&9- 


CM 
©3- 


I> 

CM 

to 

CM  to 

h* 

on  r> 

t> 

st 

Oi 

O* 

^ 

o 

CV 

r-- 

H 

cn 

H 

CM 

£> 

stto 

[■■£> 

Ol 

<>> 

o> 

vO  nD 

cn 

H 

p 

a- 

p 

CO 

lev 

>i 

CO 

CO 

^ 

B3 

^ 

I^t: 

bO 

cd 

cd 

•H 

Js 

0 

X5 

U 

«3 

P 

■H 

X3 

s 

3 

CO 

-P 

•H 

!>>P 

s 

CO 

rt 

o 

Eh 

?H 

CO 

gj 

0 

B 

c 

P 

•H 

pj 

& 

o 
o 

Q 


O 

CiJ 


to  O   sHCM 
en  en  o 
cv  st  On 

•.  »*  » 

CM  IS-  \Ok) 

to  On  enlrH 
\0  st   ICM 


©9- 


to 

»fN  rH  NO 

CV 

■H  stNO 

H 

st 

ON  O    rH 

H 

H  O  CM 

st 

O 

H    O   ON 

H 

o  on  cn 

CM 

•» 

a*       Oh       a 

<N 

•v         »,         » 

■>. 

CM 

itn  to  en 

o 

en  r>  to 

ON 

CM 

ITS  rH  nO 

m 

en  rH  on 

st 

«A 

St  O 

IT\ 

CM  CM 

>r\ 

CV  H 


en 


rH 

CM 

0^ 

CV 

I> 

CM 

rH 

rH 

H 

cn  cn 

to 

ov 

»* 

^> 

<N 

CO 

o 

t> 

m 

CM 

sr 

t> 

st 

sf  O 

ur\ 

<*» 

•* 

<\ 

H 

H 

CM 

ca- 

©9- 

o  no  cv  r> 

O  e^N.  ON  CM 

sf  O  Ojcn 

a,   »v 

cn  to 
en  o 


©9- 


on  st  cn 
O  nD  h 

O  £>  nD 

•V 

a^        a 

cn  en  o 

IT\  H  st 
O   T\ 

*N 

»* 

rH 

CV2 

nO 

to 
en 

O 

nO 

<*. 


ifN  NO  CM 
t>  UTN  O 
H  CO  H 

en 

CM 
CM 

*r\  £>  nO 

CM  st  CM 

on  r> 

ON 
ON 

o^ 

o\ 

l-l 

#9 

CM 
©9- 

o  to  IS 

St 

!TN 

sf  sHcn 

on  to  CV 

H 

On  vO  -stlO 

OiAO 

nD 

O   NO    rHj  0s 

«*.       c^       a 

"« 

a> 

«N         Ol        Ov 

en  o  to 

CM 

t> 

st  O  H 

St  kT\  tfN 

VT\ 

t> 

sf  cnlifN. 

O  rH  nD 

t> 

sf  CM  CM|0 

»>           «> 

o\ 

«% 

o^              1          *, 

stto 

cn 

ON 

sf       en 

rH 

CM 

H        (CM 

CQ 

CO 

-P 

p 

O 

CD 

0) 

CD 

?H 

fn 

-P 

P 

CO 

CQ 

T3 

T3 

P! 

s 

>5             CO 

>s 

cO 

CO 

CO 

Ss         co 

&s 

CQ 

X!   t^-d 

5 

!>5T3 

cjO  cO    cd 

bO 

cO    CO 

•H    ^    O 

•H 

^    O 

.q  ^5  Sh 

^ 

A    U 

bD 

uo 

CD  -H    bo  H 
-P  xl    c  <! 

CD 
P 

•h    bo  1-3 

^  S  3 

CO'          -H   Eh 
P     >3P    O 

oo 

CO 

•H   ^ 

W 

P 

>sP  O 

CO    FH    O   Eh 

CO 

U    O  Eh 

!h    cd    3) 

W 

u 

cd    cd 

CD   g   g 

i 

a> 
p 

n  i 

•h   d 

^    JCH      O 
H    PL,    O 

o 

M 

ch  o 

Economic  Analysis  of  Interstate  Route  #  90 

Frenchtown-Missoula-West  Riverside  Page  13 

4.   For  traffic  using  the  Interstate  highway,  the  travel  distance 
via  Route  E  would  he  0.7  mile  less  than  the  distance  via  Route 
A;  however,  only  a  relatively  small  proportion  of  the  total 
traffic  would  enjoy  this  advantage  under  Route  E.  The  great 
majority  of  the  traffic  would  continue  to  use  the  present  high- 
way in  preference  to  Route  E,  and  in  doing  so,  higher  unit 
operating  costs  would  he  involved  on  present  facilities.  The 
distance  savings  for  Interstate  highway  traffic  on  Route  E 
would  he  more  than  offset  by  the  extra  cost  to  non- Interstate 
traffic  operating  on  existing  facilities. 

From  the  standpoint  of  traffic,  service  and  vehicle  operating  costs ,  Route  A 
would  he  the  preferred  location  of  the  Interstate  System  highway,  with  Routes  B,  C,  D 
and  E  following  in  that  order, 

COST  OF  TRAFFIC  STOPS 

The  foregoing  unit  vehicle  operating  costs  do  not  include  any  allowance  for 
stops  and  starts  such  as  are  encountered  on  busy  city  thoroughfares  .  The  cost  of  such 
stops  are  of  considerable  importance  in  urban  areas  and  with  traffic  volumes  using 
the  present  highway  through  Missoula, 

In  order  to  appraise  the  effect  of  stops  and  starts,  special  trial  runs  were 
made  through  the  city  of  Missoula  along  the  present  highway  from  a  point  near  the  east 
city  limits  to  another  point  near  Reserve  Street  in  the  area  to  the  west  of  the  city. 
The  results  of  these  runs  showed  that  there  was  an  average  of  1.75  stops  per  trip  with 
an  average  of  17  seconds  delay  for  each  stop.  Stops  were  caused  by  five  traffic  signals 
along  the  route,  school  crossings,  parking  of  vehicles  and  similar  restrictions. 

Established  figures  place  the  cost  of  these  stops  at  $.0150  each  for 
passenger  cars  or  $,0263  per  trip  through  the  city.  Similar  stops  for  trucks  amount 
to  $,0842  per  trip  through  the  city. 

Traffic  assignment  figures  show  that  there  is  an  average  of  2,508,384  trips 
per  year  through  the  city  by  passenger  cars  and  trucks  which  would  be  affected  by  the 
alternate  Interstate  highway  locations „  The  cost  of  these  stops  would  amount  to 
$84,851  per  year  for  present  traffic  using  the  present  highway. 

The  amount  of  traffic  remaining  on  the  present  highway  through  the  city 
under  Interstate  routing  proposals  A,  B,  C,  and  D  would  amount  to  1,469,177  trips 
per  year,  or  an  annual  cost  of  $49,698, 

Since  the  location  of  Route  E  would  serve  a  smaller  proportion  of  the  total 
traffic,  the  traffic  remaining  on  the  present  highway  through  the  city  would  be 
greater  than  the  amounts  for  Routes  A,  B,  C,  and  D.  With  Route  E,  there  would  be 
2,111,055  trips  per  year  through  the  city  subject  to  the  cost  of  these  stops.  The 
annual  cost  of  these  stops  would  be  $73,856  for  this  route. 
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CONSTRUCTION  COSTS 


The  estimated  cost  of  constructing  the  Interstate  highway  facilities 
and  related  connecting  and  frontage  roads  are  shown  in  tables  in  the  latter  part 
of  this  report.  These  costs  are  segregated  into  the  principal  categories  involved 
in  highway  construction. 

Since  different  components  of  the  highway  have  different  service  lives ,  it 
is  necessary  to  divide  the  total  costs  shown  by  the  average  years  of  life  expectancy 
in  order  to  arrive  at  an  annual  cost  for  direct  comparison  purposes. 

The  following  Table  No.  3  shows  a  comparison  of  the  total  cost  and  the  annual 
cost  for  each  of  the  alternate  route; 

Table  No.  3 
CONVERSION  OF  TOTAL  CONSTRUCTION  COSTS 
TO  ANNUAL  CONSTRUCTION  COSTS 


YEARS 

OF  LIFE 

40 

ROUTE 

A 

ROUTE 

B 

CONSTRUCTION  ITEMS 

TOTAL 
COST 

ANNUAL 
COST 

TOTAL 
COST 

ANNUAL 
COST 

■    Grading,  drainage  and 
utility  adjustments 

$1,958,000 

$  48,950 

$1,955,000 

$  48,875 

Surface ,  base  and 
traffic  services 

20 

3,523,000 

176,150 

3,555,000 

177,750 

Structures 

50 

3,280,000 

65,600 

3,280,000 

65,600 

Right-of-way 

50 

2,708,000 

54,160 

2,676,000 

53,520 

,    Miscellaneous 

30 

40,000 

1,333 

40,000 

1,333 

Engineering 

40 

1,303,000 

^%i 

1,307,000 

32.675 

TOTAL 

$12,812,000 

$378,768 

$12,813,000 

$379,753 

Economic  Analysis  of  Interstate  Route  #  90 
Frenchtown-Missoula-West  Riverside 


Page  15 


ITEMS 

nage  and 
tments 

YEARS 
OF  LIFE 

40 

ROUTE 

C 

ROUTE 

D 

CONSTRUCTION 

TOTAL 
COST 

$1,749,000 

ANNUAL 
COST 

$  43,725 

TOTAL 
COST 

ANNUAL 
COST 

Grading,  drai; 
utility  adjus- 

$1,847,000 

$  46,175 

Surface,  base  and 
traffic  services 

20 

3,644,000 

182,200 

3,599,000 

179,950 

Structures 

50 

3,047,000 

60,940 

3,326,000 

66,520 

Right-of-way 

50 

2,977,000 

59,540 

2,541,000 

50,820 

Miscellaneous 

30 

40,0C0 

1,333 

40,000 

1,333 

Engineering 
TOTAL 

40 

1. 254.000 
$12,711,000 

31.350 

$379,088 

1.306,000 
$12,659,000 

32,650 
$377,448 

ITEMS 

nage  and 
tments 

YEARS 
OF  LIFE 

40 

ROUTE 

D-i 

ROUTE 

E 

CONSTRUCTION 

TOTAL 
COST 

$1,832,000 

ANNUAL 
COST 

TOTAL 
COST 

ANNUAL 
COST 

Grading,  drai] 
utility  adjus- 

$  45,800 

$7,477,000 

$186,925 

Surface,  base  and 
traffic  services 

20 

3,589,000 

179,450 

3,296,000 

164,800 

Structures 

50 

2,546,000 

50,920 

2,056,000 

41,120 

Right-of-way 

50 

2,541,000 

50,820 

886,000 

17,720 

Miscellaneous 

30 

40,000 

1,333 

40,000 

1,333 

Engineering 
TOTAL 

40 

1.186.000 
$11,734,000 

29.650 
$357,973 

1,905,000 
$15,660,000 

47.625 
$459,523 

It  has  previously  been  explained  that  the  location  of  Route  D  would  involve 
a  proposed  connecting  road  between  the  present  highway  and  Route  D  in  the  vicinity  of 
Reserve  Street  in  order  to  permit  the  exchange  of  traffic  between  these  two  highways. 

An  alternate  proposal  has  been  investigated  which  involves  the  elimination 
of  this  connecting  road,  thereby  reducing  construction  costs  but  at  the  same  time 
reducing  some  of  the  traffic  service  benefits.  The  net  construction  costs,  omitting 
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the  connecting  road,  are  shown  in  the  foregoing  tables  under  Route  D-l.   It  may  be 
noted  that  the  annual  construction  costs  under  Route  D-l  would  be  $19,475  less  than 
the  corresponding  costs  for  Route  D. 

The  foregoing  tables  show  that,  from  the  standpoint  of  both  total  and 
annual  construction  costs,  Route  D-l  would  involve  the  lowest  cost,  followed  by 
Routes  D,  C,  A,  B  and  E  in  that  order. 

MAINTENANCE  COSTS 

The  annual  cost  of  maintenance  must  be  added  to  the  annual  amortized  cost 
of  construction  in  order  to  arrive  at  the  overall  annual  cost  of  providing  and  main- 
taining the  necessary  highway  facilities. 

It  is  customary  to  consider  the  maintenance  costs  for  both  the  new  Inter- 
state System  mileage  and  the  existing  highway  facilities  which  will  not  be  replaced 
by  the  new  Interstate  construction .   In  this  analysis,  however,  it  is  evident  that 
it  will  be  necessary  to  maintain  the  same  amount  of  existing  mileage  regardless  of 
the  Interstate  routing  selected , 

Routes  A,  B,  D,  and  E  are  all  located  on  new  alignment,  and  they  will 
not  replace  any  of  the  present  highway .  Route  C  will  overlay  a  portion  of  the 
present  highway  west  of  Missoula;  however,  in  this  event,  it  will  be  necessary  to 
construct  an  equivalent  amount  of  frontage  road  to  serve  local  traffic  which  cannot 
use  the  Interstate  highway.  Since  this  equivalent  amount  of  frontage  road  must  also 
be  maintained,  there  will  be  no  change  in  the  overall  amount  of  mileage  to  be 
maintained . 

Since  the  mileage  of  existing  highway  to  be  maintained  is  the  same  for 
all  routes,  these  costs  are  being  omitted  from  the  analysis  in  the  interest  of 
simplicity.  The  maintenance  costs  to  be  considered  include  those  for  the  Interstate 
highway,  the  new  connection  to  Reserve  Street  and  the  small  amount  of  frontage  road 
east  of  Control  Point  A6  which  must  be  constructed  and  maintained  to  serve  traffic 
cut  off  by  the  Interstate  highway. 

The  total  annual  cost  of  maintenance  for  each  of  the  alternate  routes  is 
shown  below: 

ROUTE  A 

15.9  miles  of  Interstate  highway  at  $2,500  per  mile  $39,750 

0.3  mile  of  Reserve  Street  connection  at  $1,000  per  mile  300 

1.4  miles  of  frontage  road  at  $1,000  per  mile  1.400 

TOTAL  $41,450 

ROUTE  B 

16.1  miles  of  Interstate  highway  at  $2<,500  per  mile  $40,250 

0.3  mile  of  Reserve  Street  connection  at  $1,000  per  mile  300 

1.4  miles  of  frontage  road  at  $1,000  per  mile  1,400 

TOTAL  $41,950 
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ROUTE  C 

16.2  miles  of  Interstate  highway  at  $2,500  per  mile  $40,500 
1.4  miles  of  frontage  road  at  $1,000  per  mile  1,400 

TOTAL      $41,900 

ROUTE  D 

16.1  miles  of  Interstate  highway  at  $2,500  per  mile  $40,250 
1.0  mile  of  Reserve  Street  connection  at  $1,000  per  mile     1,000 

TOTAL      $41,250 

ROUTE  D-l 

16.1  miles  of  Interstate  highway  at  $2,500  per  mile         $40,250 
ROUTE  E 

15.2  miles  of  Interstate  highway  at  $2,500  per  mile  $38,000 
0.3  mile  of  Reserve  Street  connection  at  $1,000  per  mile  300 
0.6  mile  of  frontage  road  at  $1,000  per  mile  600 

TOTAL      $38,900 

It  is  possible  that  sanding  and  snow  removal  on  about  5  miles  of  5$  and 
7%   grades  on  Route  E  would  place  the  maintenance  cost  of  this  route  above  the  average 
for  the  other  routes;  however,  this  extra  maintenance  cost  would  be  offset  to  some 
extent  by  lower  maintenance  costs  as  the  result  of  lower  traffic  volumes  and  the 
fact  that  there  would  be  no  maintenance  cost  for  the  two  bridges  over  the  Clark  Fork 
River  which  would  apply  to  the  other  routes.  For  practical  purposes,  it  is  assumed 
that  the  flat  rate  of  $2,500  per  mile  for  maintaining  Interstate  highways  would 
apply  to  all  routes. 

SUMMARY 

The  enclosed  Table  No.  4  presents  a  comparison  of  the  annual  costs  for 
construction,  maintenance  and  vehicle  operation  as  they  pertain  to  each  of  the 
proposed  Interstate  highway  routings. 

From  this  table,  it  may  be  noted  that  Route  D-l  has  the  lowest  annual  cost 
for  construction  and  maintenance  and  that  Route  E  has  the  highest  annual  cost  in  this 
respect.  From  the  standpoint  of  overall  vehicle  operating  costs,  Route  A  has  the 
most  favorable  rating  and  Route  E  has  the  least  favorable  rating.  When  all  of  these 
costs  are  combined.  Route  A  has  the  most  favorable  rating  and  Route  E  has  the  least 
favorable  routing. 

The  recommended  procedure  for  comparing  the  relative  merits  of  each  route 
involves  the  analysis  of  each  route  with  respect  to  its  benefit/cost  ratio.  Under 
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this  procedure ,  the  value  of  annual  benefits  which  traffic  will  enjoy  as  the  result 
of  the  new  highway  construction  on  each  route  is  compared  with  the  corresponding 
costs  of  providing  these  benefits  as  reflected  in  annual  construction  and  maintenance 
costs 0  Table  No.  4  shows  the  results  of  these  computations  as  summarized  in  the 
benefit/cost  ratios  at  the  bottom  of  the  table . 

These  benefit/cost  ratios  range  from  1.5479  for  Route  A  down  to  0„4898  for 
Route  E.   In  simpler  terms,  these  ratios  show  that  each  $1.00  invested  in  the  construc- 
tion and  maintenance  of  the  new  highway  facilities  will  save  the  highway  user  $1.55 
for  Route  A,  $1.47  for  Route  B,  $1.44  for  Route  C,  $1.30  for  Route  D  and  $1.34  for 
Route  D-l.  Route  E  has  a  negative  benefit/cost  ratio  in  that  $1.00  expended  for  con- 
struction and  maintenance  of  this  route  will  produce  savings  of  only  $0.49,  which  is 
an  insolvent  condition. 

These  ratios  are  computed  on  the  basis  of  present  traffic  volumes „   It  may 
be  expected  that  traffic  volumes  will  double  as  an  average  during  the  expected  life 
of  the  new  highway  facilities,  and  consequently  the  benefits  may  be  expected  to 
also  double,  thereby  producing  benefit  cost  ratios  equal  to  twice  the  values  shown 
in  Table  No.  4. 

CONCLUSIONS 

This  analysis  shows  that  Route  A  has  the  lowest  overall  cost  for  con- 
struction, maintenance  and  vehicle  operation.  Since  the  highway  user  pays  for  all 
of  these  costs,  this  route  would  be  most  favorable  from  the  standpoint  of  the  high- 
way user.  The  benefit/cost  ratio  for  Route  A  also  shows  that  Route  A  has  the  most 
favorable  relationship  between  the  costs  of  construction  and  maintenance  and  the  re- 
turns in  the  form  of  benefits  to  the  highway  user. 

On  the  basis  of  these  findings,  it  must  be  concluded  that  this  highway- 
user  benefit  analysis  supports  Route  A  as  the  most  favorable  location  for  the  new 
Interstate  highway. 

There  are  other  features  which  should  be  considered  in  conjunction  with 
the  highway-user  benefit  analysis,  and  since  most  of  these  features  were  discussed 
at  a  public  hearing  at  Missoula  in  connection  with  this  matter,  a  summary  of  the 
public  hearing  testimony  is  enclosed  as  a  part  of  this  report. 

PUBLIC  HEARING  SUMMARY 

A  public  hearing  was  held  in  Missoula  on  May  16,  1960  for  the  purpose  of 
discussing  alternate  locations  for  the  Interstate  highway  in  the  vicinity  of  Missoula 
and  between  the  common  termini  as  defined  in  this  report. 

At  the  time  of  the  hearing,  extensive  preliminary  investigations  had  been 
made  of  several  alternate  locations  for  the  new  highway;  however,  Routes  A  and  E 
were  presented  at  the  hearing  as  being  the  principal  basic  routes.   It  was  recognized 
at  the  hearing  that  justification  existed  for  further  investigation  of  possible 
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alternate  locations  for  the  highway  west  of  Missoula,, 

The  preliminary  investigations  had  proceeded  to  the  point  that  engineer- 
ing problems  and  construction  features  were  described  for  the  basic  routes.  At 
this  stageP  however ,  construction  costs  had  not  been  developed  for  the  alternate 
routes  and  the  right-of-way  acquisition  costs  were  not  known. 

Traffic  service  features  were  also  discussed  in  a  general  manner  as  de- 
rived from  traffic  counts  and  origin-destination  surveys  which  had  been  made  in 
the  vicinity  of  Missoula.  A  full-scale  traffic  analysis  and  assignment  had  not 
been  made  at  this  stage. 

Reference  should  be  made  to  the  transcript  of  this  hearing  for  a  full 
report  of  the  testimony  presented  concerning  these  routes;  however,  it  is  con- 
sidered desirable  to  include  in  this  report  a  brief  summary  of  the  proceedings 
as  a  supplement  to  the  highway-user  benefit  analysis. 

After  department  personnel  had  concluded  their  discussion  of  the  features 
pertaining  to  each  route ,  the  Chairman  of  the  Streets  and  Highways  Division  of  the 
Missoula  Chamber  of  Commerce  presented  a  written  report  on  the  recommendations  of 
that  group  in  connection  with  the  location  of  the  new  highway.  This  report  supported 
the  location  of  Route  A  from  the  east  terminus  near  West  Riverside  to  the  proposed 
Urlin  Street  interchange  at  Control  Point  A9.  Westward  from  this  point,  support 
was  given  to  the  "hillside  route"  which  is  approximately  the  alignment  of  Route  D 
as  described  in  this  analysis. 

The  hillside  route  was  recommended  as  skirting  the  flat  land  to  the  west 
of  Missoula  which  would  be  the  logical  location  for  future  industrial  development 
in  this  vicinity.  The  report  opposed  the  locations  as  described  for  Routes  A  and 
C  west  of  Missoula  and  Route  E  which  would  bypass  the  city  on  the  northside 
location.   It  urged  the  construction  of  all  interchanges  as  proposed  for  service  to 
the  city  of  Missoula  and  environs. 

Following  this  report,,  a  written  statement  was  presented  by  a  part-owner 
of  a  485  acre  ranch  to  the  west  of  Missoula  through  which  the  Interstate  highway 
would  pass.  This  ranch  included  part  of  the  flat  land  which  had  been  described  as 
the  site  for  potential  industrial  development.  The  proposed  basic  alignment  for 
Route  A  would  bisect  this  land,  and  it  was  suggested  that  consideration  be  given 
to  the  alternate  route  which  would  follow  along  the  hillside. 

An  attorney  then  spoke  on  behalf  of  the  family  that  owned  an  historical 
mansion  and  park  near  Rattlesnake  Creek.  The  proposed  location  for  Route  A  would 
involve  the  acquisition  of  this  property  for  right-of-way  purposes.  This  spokes- 
man stated  that  it  was  his  opinion  that  Route  E,  or  the  proposed  bypass  route, 
would  be  most  desirable  because  of  shorter  length,  fewer  interchanges,  less  dis- 
ruption of  existing  development,  the  elimination  of  the  need  for  two  bridges 
over  the  Clark  Fork  River  as  required  for  the  other  basic  route,  and  the  much 
lower  right-of-way  cost  which  would  more  than  offset  any  extra  construction  cost 
on  the  bypass  route.  It  was  his  belief  that  the  final  development  of  construction 
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and  right-of-way  costs  would  support  the  bypass  location  as  shown  for  Route  E. 

Another  person  owning  property  in  the  line  of  the  proposed  Interstate 
highway  spoke  on  behalf  of  the  basic  line  as  shown  for  Route  A  in  the  vicinity 
of  Missoula.   It  was  his  opinion  that  this  route  would  provide  the  best  service 
to  Missoula  and  vicinity.   It  was  his  suggestion,  however,  that  the  line  to  the 
west  of  the  city  should  follow  the  hillside  location. 

Another  person  spoke  on  behalf  of  a  hospital  in  the  vicinity  of  Urlin 
Street.  He  pointed  out  that  proposed  location  of  the  interchange  on  Route  A 
at  Urlin  Street  would  route  a  large  amount  of  traffic  into  the  city  past  this 
hospital.  This  would  create  an  undesirable  situation  from  the  standpoint  of 
the  hospital. 

At  the  close  of  the  hearing,  a  petition  was  presented  bearing  555 
names  and  supporting  a  route  which  was  described  as  follows; 

"Starting  where  the  present  U.S.  Highway  No.  10  intersects  West 
Broadway,  and  from  this  point  acquire  right-of-way  through 
Milwaukee  Railroad  land,  using  the  Milwaukee  Railroad  right-of- 
way,  to  a  point  5  miles  East  of  Missoula  where  the  railroads 
are  adjacent  to  each  other." 

As  explained,  this  public  hearing  testimony  is  presented  as  supple- 
mentary information  which  is  not  a  part  of  the  highway-user  benefit  analysis  but 
which  is  worthy  of  consideration  in  the  final  determination  of  the  most  appropriate 
location  for  the  new  Interstate  highway. 


: 
[ 


: 


c 
o 

o 
in 

to 

O 

o 

rO 

o 
If) 
If 

o 
c 
If 

S 

1      8 

o 
o 

1    S 

||ij 

o 
o 

s\ 

o 

If) 

10 

1 

oS 

[V 

\ 

^ 

\ 

> 

§ 

/ 

8 

<0 

A 

r 

I  / 

y 

1 

o 

•  / 

/  / 

f                   / 

( 

"" 

o 

2 

/ 

T 

o 

\ 

£ 

\ 

\ 

V                         \ 

\                    \l 

\                 \ 

\                 \ 

V    \ 

Sj 

A  \ 

r 

1 

\( 

\v 

\nv 

A     7 

o 

? 

o 

q 
m 

<£> 
IO 

o 

ID 

1    o 
If) 
If) 

o 

a 

rO 

in 

1    <*■ 

i»> 

3400 
3350 

8 

I    1* 

. 


ES 

O 
M 


. 


cu 

•1  1 

m 

,   1 

'•\ 

f<] 

rH 

irv 

<n 

/ 

; 

o 

[  , 

1> 

i  i 

i 

,  1 

C  j 

1 

CO 

1 

i 

•i 

m 

f> 

~t 

.' 

1    ' 

00 

r- 

vO 

-   t 

"\ 

in 

cM 

n 

cvi 

i  1 

m 

1 

,  1 

-J 

.-1 

HI 

CO 

H 

d 

0 

l\< 

to 

1 

vO 

.  J 

m 

u 

2 

•.  1 

H 

ii  i 

LM 

1 

■ 

1 

I 

O 

<A) 

h-l 

l»1 

t 

Ml 

U) 

.   1 

r»> 

C     1 

LT\ 

o 

t> 

^ 

H 

H 

o 

1.1 

,  1 

i   1 

ct 

to 
a) 

rH 



rH 

r    1 

O 

! 

,    1 

* 

m 

rH 

vO 

i 

(  , 

1  J 

•1  1 

« 

u  \ 

1.'. 

■■^ 

1 

IM 

i 

I 

1'  1 

1 

\C 

! 

O 

.• 

ii\ 

u  i 

. 

m 

o 

H 

'  N 

fO 

a 

O 
O 

• 

H 

cr\ 

rH 

ro 

l\l 

•1 

*— ' 

CO 

H 

CO 

O 
O 

Q 

e 

iM 

a 

r~- 

c>i 

CO 

in 

1 

H 

■i  i 

■ 

c  i 

r- 

vO 

C~- 

CM 

0> 

i—l 

rH 

| 

1 

^ 

1 

o> 

•7 

1 

-J 

rH 

o 

CM 

C- 

o 

( 

k) 

rH 

rH 

i>i 

Eh 
CO 

i    I 

W 

G 

H 

no 

H 

nO 

in 

in 

vO 

o 

C  1 

.  J 

<^ 

■H 

• 

cm 

o- 

-4 

i'"\ 

0- 

CO 

H 

1-1 

nO 

t 

■<l 

o 

vD 

m 

vO 

H 

C^ 

ij 

i. 

CO 

H 

m 

CM 

rH 

C> 

rH 

to 

(M 

SI 

oo 

yT 

CM 

n£> 

in 

l/A 

vO 

t> 

o 

i 

O 

CM 

•H 

O 

j 

o 

C 

in 

C\J 

c> 

ON 

CM 

ON 

■vf 

to 

rH 

*l 

• 

t 

r> 

f*~ 

vU 

CM 

in 

vO 

rH 

On 

CM 

CM 

•1 

Cv) 

-t 

«s 

rH 

CM 

r-\ 

fN 

rH 

0D 

CM 

- 

rH 

to 

CO 

CD 

M< 

•rl 

E3 

o 

CO 

c 

rl 

01 

+^> 

a 

3 

■H 

CO 

a 

■4 

+5 

CD 

XJ 

r- 

□ 

N 

+j 

•  •* 

Q 

■r| 

14) 

O 

O 
M 

a 

•p 

o 

i 

to 

rl 

0) 

3 

10 

a 

.9 
■p 

Xi 

•P 

cn 

bo 

Eh 

t>U 

o 

■H 

■u 

to 

o 

bo  to 

to 

a 

a 

# 

•H 

CO 

i-H 

fi 

•  H 

CU 

to 

•rt     CU 

0) 

•rl 

■P 

3 

C  ) 

■P 

+J 

i-H 

rH     O 

a 

|J 

H 

(a 

•H 

rl 

5 

•H 

W 

CD 

CU 

•H 

+J 

•H 

0) 

•p 

h 

r-t 

01 

O 

XI 

+-» 

f. 

i-H 

Cj 

.„    > 

n 

I-H 

CD 

CO 

-P 

c 

to 

CU 

CU 

ft 

ba  cu 

CU 

.3 

q 

O     fll 

a 

10 

rH 

5 

n 

01 
0) 

g 

to 

r-i 

CO 

3 

o 
o 

ii 

m 
a 

0) 

CO 

SI 
f 

§ 

(0 

3 

.3 

cu 

0 

Si 

to 
co 

0) 

Pi 

CU 
(0 

01 

TJ 
CO 

U 
Q 
O 

CO 
0) 

•r> 

CO 

CU 

O  rH 
<H  -P 

0 
cu 

> 

o 

I 

41 

•a 
•H 

CO 

'a 

CO 

1 1 

CO 

■P 
•H 

o 

-p 

XI 

o 

T3 
CU 
■P 

H 
,  o 

•H 
-P 
U 

o 
to 

m 

Crl 

a 

a 
1 

2 

o 
JL 

XI 

0) 
rH 
U 

X) 
0) 

:>. 

•.H 
rH 
•H 
H-> 
Pi 

•a 

0) 
•u 
cu 

rl 
C_'J 

'h 

1 

CD 
1/1 
0) 

a 
h 

li 

cu 

lul 
•H 

0 

cu 

u 

rl 
CU 

a 

H 

'O 
•H 
(•i 

H 

X! 

-P 
) 

co 

rH 
rH 

CO 

>•<  n 

rH    O 
■H 
CO    U 

•3  Ch 

|^» 

XI 
Q 

H 
rH 
<1 

a 

•H    0 
■P   .H 
O   rH 

S  cm 
p   a 
to 

a  fc«. 

O  o 

O  l- 

CO 
W 

a 
H 

r- 

CM 

cn 

m 

vO 

t> 

«) 

o 

O 

CM 

C*> 

-4 

m 

vO 

t- 

1 

r~ 

[ 


: 


s 


3 

0 

CO 

o 

o 

CM 
IA 

>J3 
CM 

IA 

IA 

CM 

tf 

On 

9 

rH 

o 

o 

to 
to 

CM 
H 
CO 

£h 

CA 

-* 

c< 

rA 

vO 

CM 

IA 

v£> 

rH 

O 

CM 

to 

O 

r-| 

CJ 

£H 

CM 

rH 

CA 

rH 

to 

r-i 

CNi 

H 
| 

r~ 

s 

IA 
ON 

o 

3 

£ 

rA 

O 

to 

On 

^ 

CM 

rH 

H 

H 

cm 

-4 

-<f 

CM 

rH 

IA 

H 

rH 

to 

v 

a- 

H 

r- 

CM 

rH 

-      H 

■=< 

1 

vO 

ia 

CA 

O 
O 

H 

<*> 
rl 

R 

"A 
00 

^ 

ON 

CA 
O 

s 

o 

O 

H 

vO 

■^ 

CM 

CA 

rH 

H 

» 

r-i 

•=<: 

H 

o 

H 

o^ 

O 
to 

Q 

IA 

o 

rH 

ON 

ON 

0T 

to 

00 
00 

s 

o 

CO 

to 

■4 

to 

H 

rH 

CM 

rH 

0> 

o 

r-i 

<* 

o- 

ia 

o 

o 

rH 

vO 

o 

CM 

IA 

Q 

o 

-4- 

CA 

vO 

-4 

vO 

~4- 

rH 

o 

r-l 

nO 

CM 

O 

rH 

■^ 

1 

O 

-J- 

o 

H 

rH 

CO 

•a! 

o 

rH 

n 

& 

rH 
H 
O 

r-i 

rH 

to 

vD 

in 
-4- 

cm 

CO 

o 

g 

CM 

P 

^ 

-4- 

IA 

CA 

CA 

CM 

1 

o 

~4 

o 

H 

fA 

t> 

H 

«* 

H 

o 
o 
o 

l> 

CA 

T— 

v£> 

O 

O 

-* 

s 

rH 

t> 

1 

IA 

^ 

~<f 

CO 

to 

CA 

IA 

O 
H 

1— t 

CM 

vO 

O 

H 

■-C 

rH 

co 
o 
o 

nO 

CA 

o 

to 

IA 

r^> 

O 

O 

-^ 

CM 

nO 

o 

CA 

CA 
nO 
CM 

< 
1 

Sf 

ca 

-4 

H 

IA 

CA 

rH 
rH 

i 

^ 

IA 
CM 

ON 

rH 

CA 

o 

o 

rH 

CA 

o 

rH 

rH 

rH 

ca 

r-i 

m 

CA 

s 

CA 
IA 

o 

C\i 

iA 

to 

o 

CM 

1 

CM 

to 

^ 

rH 
IA 

"A 

CM 

& 

i 

CM 

>* 

H 

CM 

to 

CN 

rH 

IA 

^j- 

-4 

■s 

•» 

rH 

•a! 

■H 

H 

^ 

c- 

en 

CA 
CM 

sf 

CM 
CM 

sD 

c- 

rr\ 

rH 

9 

rH 

IA 
CA 
rH 

1 
1 

1 
1 

1 

i 

i 

"A 
rH 

1 
1 

to 

CA 

NO 

CM 
CA 

CA 

CA 

o 

~ 

<t 

rH 

CA 

CA 

C» 

H 

~4 

o 

O 

. 

b 

1 

1 

i 

NO 

, 

rH 

CA 

•4 

<3) 

"4 

CA 

r-\ 

H 

CM 

00 

1 

i 

1 

i 

1 

CA 

CA 

3 

1 

• 

CM 

~<r 

CM 

CA 

CM 

o 

»* 

«S 

rH 

CM 

O 

nQ 

<A 

-* 

to 

O 

1 

3 

s 

1 

i 

rA 

O 

NO 

vO 

rH 

<s 

-•J 

CO 

-4 

vD 

H 

CO 

to 

1 

1 

i 

'A 

•<r 

CA 

ON 

nO 

• 

v£> 

-4- 

rH 

vj 

rH 

On 

rH 

rH 

CM 

«} 

rH 

in 

(0 
0) 

& 

•H 

S 

o 

(0 

3 

h 

9 

bo 

•p 
3 

.a 

in 

O 

■< 

■p 

0) 

^3 

q 

i 

•4-> 

■•l 

Q 

•H 

b0 

O 

o 

O 

+-> 

o 

3 

m 

3 

01 

.9 

CA 

°a 

3 

o 

•H 

(0 

0) 
rH 

10 

o 

•H 

CD 

10 

bo  co 
•H    0) 

in 

bO 

3 

+> 

3 

o 

-t-> 

■(-> 

rH 

rH    CJ 

Q 

3 

0) 

.9 

bo 
(9  ^ 

3 

a    a> 

•rl     3 
■l->    .rl 
O    rH 

r!    «H 

■P    o 

n 

§S 

a 
,  o 

•rl 
-ir> 
O 
01 

w 

w 
0) 
r-t 

•^ 

-3* 
•P 

bit 

a 
<u 
(-4 

Q 
m 

0] 

<u 

a 

(0 
rH 

«H 

a 

& 
1 

M 

ft 

CO 

u 

a 

o 

3 

•H 

a 

0) 

rH 
1) 

a 

a 
1 

-P 

Ljj 

•H 
rH 
O 
0 
<U 
TJ 

& 

CO 
rH 
CJ 

crj 

a 
a) 
S 

+j 
in 
3 

•r-5 

a 

+-> 

•H 
rH 
■H 
-H 

rl 

O 

■i 

CU 

0) 

■a 

0} 

O 

S3 

v> 

M 

q 

o 

n 

a) 
la 

a 

a 

i 

0) 

</] 
a> 

0) 

UJ 

r< 
(U 

D, 
CU 
V) 

a> 

TJ 
CO 

n 

.rj 
tut 
•H 

0) 
rH 

& 
O 

u 

w 
01 

t.i. 
a 
<o 

4:,' 
o 

fn 

a) 

•H 
3 
H 

CU 

+-> 

(0 
CU 

tu) 

-a 

•iH 

u 

-p 

o 

(0 
rH 
rH 

CO 
It 

•H 
">   > 

M  cu 

3   T3 

■H 

O   rH 

3 
•~  o 
rH    O 

•d 

CO    o 

-a  <h 

CO    CO 
3   U 
CJ  -H 

3 

0) 

S 
cu 

> 

a 

! 

0> 

■rl 

CO 
TJ 

CO 

CJ 

m 

CO 

§ 

■(-> 

j5 
-p 

o 

rH 
rH 

•A 

rH 
O 

CO 

•P 
10 

Q 

o 

TJ 

0) 

■(-> 

(0 

W 

rH 

O 
H 

vO 

i-- 

to 

ON 

o 

r" 

CM 

CA 

-4 

CA 

vO 

C- 

'1 

- 

— 

[ 

[ 


R 


in 


25 


' 

(0 

r-l 

rH 

O 

« 

O 

o 

o 

T— 

"— ' 

00 

H 

to 

o 

cj 

IT> 

^O 

rH 

; 

vD 

crs 

m 

vO 

-<f 

O 

o 

c\J 

<*> 

hJ 

l-l 

f~j 

'V 

O 

rH 

sD 

"~\ 

q> 

i\t 

CNJ 

-9 

c*> 

CC 

rH 

<£ 

□ 

■3 

vO 

m 

vD 

c\i 

ir\ 

vO 

r-l 

o 

cxi 

CO 

00 

to 

8 

sf 

1 

iM 

H 

.. 

r-i 

co 

CV 

L   1 

H 
CO 

rH 

1 

,H 

W 

8 

st 

CO 

3 

vD 

rH 

\0 

vV 

CO 

st 

s^ 

* 

-<f 

c~\ 

vO 

CO 

CM 

vD 

ir\ 

'  J 

On 

; 

CN 

-<f 

o 

cV 

■ 

«j 

•* 

* 

* 

<t 

rH 

CM 

r-l 

t> 

rH 
rH 

~J 

■it 

iTv 

CQ 

in 

l> 

v£> 

-4 

-4 

o 

3 

vO 

in, 

sj 

INi 

1 

o 

cv 

st 

r-l 

rH 

CO 

^/ 

c^ 

o 

rn 

•« 

CM 

r*> 

s| 

m 

rH 

to 

iPv 

en 
i 

o 

O 

CO 

■st 

■J 

rH 

sO 

rH 

CM 

o 
o 

Q 

-J 

co 

CO 

cNi 

c«> 

cm 

v£> 

rH 

rH 

C\i 

c^v 

en 

ri 

H 

m 

O 

St 

o 

CO 

-' 

O 

3 

rH 

o 

n^ 

O 

O 

i 

Oi 

CO 

-4 

f> 

c\ 

rH 

vD 

£3 

C\i 

-<? 

C) 

t> 

C^\ 

H 

v£) 

rH 

o 

CO 

cn 

10 

CO 

CO 

& 

•H 

E3 

CJ 

CO 

R 

U 

CO 

op 

•P 
P 

•9 

CO 

n 

->t 

H-» 

CO 

X! 

I— 

R 

& 

■t-> 

■  n 

O 

•H 

00 

o 

CJ 

K 

■H 
O 

CO 

3 

.9 

■p 

"8 

o 

P 

u 

CO 

-(j 

C"\ 

H 

P 

rl 

CO 

p 

X3 

&D 

Eh 

ua 

O 

P 

13 

(0 

o 

bO  CO 

CO 

3 

"< 

i'i 

•H 

CO 

rH 

a 

•H 

CO 

10 

•H     CO 

CO 

o 

•H 

-p 

P 

a 

■P 

-t-> 

rH 

rH     CJ 

p 

H 

(0 
0) 
rH 

g 

co 
a 
a 

CO 
rH 

<H 
O 

co 
O 

o 

cj 
cu 
p 

•rl 
LtO 
R 
CO 

t>> 
r. 

11 

•H 
r-t 
O 
0 
CO 
T3 

xT 
p 

CO 
-t-> 

p 

CO 

a 
-p 

CO 
p 

'r-3 
1> 
CO 

o 

p 

CU 

4 

O 
XI 
CO 

uo 
p 

•H 
C> 
(0 

•<H 
CO 
CO 

p. 

CO 
(0 

CO 
TJ 
CO 

10 

^1 

10 

p. 

0) 
(0 

0) 

CO 

ti 

CO 
r-H 

g* 

Q 
CJ 

10 

CO 

cm 
R 

C0 
R 

-H 

CO 

CO 

to) 

'O 

•H 

•rl 
"•    t> 

bfl  CO 
R  t3 
•H 
CJ   r-t 

a  o 

<u  ^ 

Ch  -H 

R 

•->  n 

r-l    O 

-p 

p 

CO 

£3 

CO 

> 

o 

1 

.a 

10 

+-> 

•H 

•H 
rH 

rH 
CO 

-P 
O 

P 

X) 

p 

CO 

CO 
CO 

.9 

i — 
R 

O     CO 
•rl     R 
P    -H 

-p 

CO 
Q 

o 

T3 
0) 

-P 

P 

R 

,  o 

X! 

n 

SI 

53 

'0 

=4) 

t-. 

^ 

w 

f-l 

l>> 

a] 

x: 

•H 
CD    O 

CO 

CU 
XI 

O   rH 

S  Cm 
P    o 
10 

R  6R 
O  O 

CO 

•H 

P 

o 
(1) 

CO 

-P 
R 

cu 

in 
6- 

O 
r- 

•H 
H 

11 

i 

XI 

UO 
•  H 

n 

CO 
rH 
CJ 

•H 
rH 
•i-l 

P 

'CJ 
CO 

(-1 

O 

CO 
CO 
CU 

ai 

CO 
3 

.« 

UJ 
•H 

o 

cu 
+-> 

R 
H 

u 

CO 

X! 

H-> 

C3 

co 

rH 
t-t 
.CO 

f-,  -H 
T3  <H 
h  «.H 
«    CO 
P     H 

•H 
CO 

•a 

co 

C) 

ft; 

•p 
o 

rH 
rH 

rH 
CO 
P 

a 

C\J 

en 

"^ 

KA 

sO 

c- 

aj 

O 

c> 

T— 

CV 

c> 

4 

cr\ 

sd 

^ 

o 


O 
H 

S 

O 


i 

CO 

to 


co 

u 

a 

r-i 

rH 

O 

a 

o 

o 

o 

•n 

vO 

c^ 

o 

CM 

CO 

UA 

ro 

st 

^O 

Ot 

O 

CO 
st 

rH 

o 

o 

rH 

<"0 

st 

vl) 

co 

o 

W 

8? 

st 

CO 

E-h 

vD 

CO 

st 

o 

r»> 

st 

CA 

st 

st 

rH 

o. 

st 

O 

En 

rH 

st 

E-i 
CO 
O 

o 
a 
3 

(  i 

r-l 

ca 

H 

CO 

cM 
H 

CM 

o 

UA 

rH 

v.0 

vO 

1 

l> 

st 

sr 

rH 

o 

rH 

14  \ 

i  ^ 

st 

t> 

vO 

0^ 

o 

1 

st 

t> 

CM 

O 

.  1 

o 

CM 

1 

* 

st 

3 

CM 

St 

CM 

o 

c- 

rr\ 

o 

w 

o 

•=* 

M 

CO 

CM 

rH 

IP. 

CO 

ua 

w 

CM 

ua 

v£> 

o^ 

CM 

ua 

CM 

st 

t> 

CO 

o 

CO 

1IA 

cm 

st 

CA 

v£> 

rH 

st 

rH 

rH 

rH 
CA 

f^ 

-JD 

CO 

st 

o 

• 

o 

H 

st 

o 

1 

st 

UA 

ua 
cm 

St 

UA 

CO 

CO 
UA 

• 

rH 

CM 

3 

o 

UA 
rH 

CM 
0^ 

CM 

CO 
c*> 

60 

rH 

CO 
On 
PA 

CA 

sf 

« 

tM 

o 

rH 

H 

o 

1 

^o 

O 

CO 

sf 

IA 

Q 

•H 

CO 
CM 

8 

st 

st 

O 

rH 

CM 
c*> 

CA 

1 

cm 

o 

vD 

rH 

H 

'^ 

o 

CM 

H 

O 

st 

o 

CO 

CA 

o 

a 

rH 

O 

CO 

o 

t> 

Pi 

CO 

sf 

CA 

ca 

H 

^V 

CM 

J 

st 

o 

o 

CA 

CM 

vD 

H 

Si 

CS 

03 

rH 

PQ 

co 

CO 

0) 

4< 

•H 

y 

o 

CO 

p 

h 

CU 
CU) 

3 

3 

CO 

o 

St 

-p 

^J 

r— 

p 

§ 

p 

•  »t 

o 

•H 

bfl 

O 

o 

■P 
O 

3 

CO 

U 

3 

CO 

1 

p 

■P 

c°v 

<a 

a 

H 

0) 

a 

XI 

CU) 

Eh 

.3 

o 

•H 

•P 
CO 

r-i 

CO 

q 

a 

•H 

01 

CO 

UJ   CO 
•H    CD 

ca 

3 

■P 

3 

CJ 

•P 

■P 

rH 

rH    O 

p 

a 

W 

a) 

P 

ca 
co 
a 
a 

r-i 
Q 
SI 

.n 
1 

fc5 

ft 
CO 

o 

o 

3 

(V 

q 

■H 

cm 
a 
3 

i>> 
h 

I 

,11) 

a 

•H 

rH 

o 

§ 

| 
ft 

V} 

a 
ai 
Q 
p 
ca 
3 

'r-9 
T) 
CO 

h 

a 

p 

■a 

.a 

CI 

-a 
a 

ho 
R 

•H 
C) 
CO 

§ 

..H 
P 

n 

w 
a, 
tu 

CO 

a) 

« 

01 

U 
CO 

p, 

CO 

a> 

CO 

0) 
rH 

O 

CJ 

CO 
CU 

Ufl 
C3 
CO 

Jp 

0) 

■P 

CO 
CU 
CU) 
T3 
•H 
h 

•H 

"•   > 
tvfl   <D 
P   T) 
•H 
O  rH 

S    M 

CH  -P 

P 

•  -   O 

rH    O 
•H 

ca  o 

P 
0) 

Q 

CU 

> 

! 

cu 
•a 

CO 

§ 

-p 

•H 
Xi 

•H 
rH 

rH 
CO 

•P 

o 
-p 

■B 

CO 

CO 

a) 

.9 
f9  «> 

r™ 

P 

a    cu 
•H    P 
P    -H 

O  H 

S   <H 
P     O 

CO 

P  \5«. 

O   O 
O  r- 

-P 
CO 

o 
o 

T3 
V 

-p 
p 

CO 

•H 

p 
o 

CU 

CO 

P 

an 

q 

0) 

hi 

UA 

O 

9) 

.P 

CU) 

u 

a) 

rH 
O 

•iH 
r-l 
•H 
P 

pa 

•a 

M 
(-1 

a 

a> 

CO 

ca 

f>4 
f>3 

(0 

S 

.P 
tjj 

•r-l 
W 

CJ 

u 

(0 

■p 

p 

H 

xi 
-p 

o 

CO 
rH 
rH 

CO 

:* 

t3  =h 

tn  C.H 
CO    CO 
3   U 
<J  P 

•H 
CO 

■a 

CO 

-p 

o 

rH 
rH 
■31 

Q 

^ 

CM 

n 

sj 

un. 

vO 

t> 

CO 

Us 

o 

r-* 

CM 

CN 

st 

cr. 

vO 

C- 



r^ 

CU 

bo 
P 

CO 

p 
o 

CH 
CU 

p> 


r 

[ 

- 

L 


'V 

+J 
W 


►-1 


s 
o 

M 

o 


' 



CO 

rH 

rH 

O 

Q 

o 

O 

O 

t— 

v-^ 

CO 

fH 

CO 

o 

Q 

rH 

i 

H 

H 
CO 

J 

■4 

3 

rr\ 

• 

vO 

0-- 

IP. 

rH 

vD 

-4 

o 

CM 

00 
00 

0^ 

in 

-=t! 

rH 

<H 

CO 

LA 

m 

m 

■«* 

I 

CM 

^j 

Q 

rH 

^O 

S 

• 

•J 

-* 

ir\ 

. 

ir\ 

CM 

ip. 

t> 

rH 

o-> 

rr> 

-J 

co 

s£> 

cv 

E^ 

rH 

1 

rH 

en 

rH 

00 

rH 

CM 
rH 

ir\ 

f\ 

O 

o 

O 

t> 

-4 

l> 

rH 

rH 

rH 

-C 

00 

m 

O 

vD 

1 

ip. 

O 

I 

a 

r- 

- 

vO 

rH 

o 

1 

• 

r*> 

-4 

rH 

CM 

1 

CM 

-J 

rH 

I 

CM 

o 

0> 

rH 

o 

00 

ip 

MD 

<t 

rH 

IV 

rH 

^t 

ir\ 
Q 

CO 

IP, 

o 

St 

'•> 

rH 

IT 

s 

O 
O 

CM 

IP, 

CM 

o 

Fl 

fr> 

^f 
o 

rH 

CO 

1 

• 

o 

■J 

'H 

rH 

^l 

f> 

^ 

s» 

rH 

rH 

o 

gf 

vO 

rH 

rH 

•o 

m 

Nf 

O 

IT\ 

O 

IP. 

H 

o 

in 

CM 

O 

CM 

>;   o 

ir> 

f; 

o 

rH 

-X 

LP 

£ 

CO 

00 

1 

CM 

r- 

o 

rr\ 

to 

vO 

I 

I 

m 

'     sf 

v£> 

c^- 

1 

^f 

V 

I> 

rH 

rH 

I 

I 

O 

r-\ 

rH 

r" 

rH 

<M 

CO 

CO 

CU 

u 

•H 

s 

O 

CU 

a 

u 

<u 

CO 

-p 

■>* 

.9 
■p 

Jh 

a 

i 

•P 

•H 

tS 

a 

Q 

« 

o 

CO 

3 

1 

•p 

ttO  CO 

•H     CU 

-p 

1 

O 

M 

B 

U0 

.9 

•H 

-p 

(0 

CU 
rH 

CO 

a 

CO 

a 

o 

■H 

CU 

10 

en 

CO 
CU 

•P 

P 

() 

-P 

H-> 

rH 

r-i     O 

a 

•H 
H 

rH 

O 

■P 

■3 

CO 

1 

bjl 

a 

a    cu 

•H    c 

O   rH 
3 

a 

.   Q 

CO 

a> 

rH 

g 

co 
cu 
a 
m 

rH 

<H 
O 

S3 

9 

B 

CO 

1 

o 

5* 

CU 

a 

•H 

a 

(U 

u 
1 

i 

0 

•H 
rH 
Q 
El 
CO 

•a 

3 

E> 

CO 
■P 

a 

CU 

a 

•p 

CO 
pj 

•r~3 
11 
03 

D 

o 

8 
if 

CU 

Q 

CO 

uS 

•H 

o 

W 

B 

•H 
■p 

co 

a 

CU 
CO 

CU 

-a 
eg 

b 

U) 

f< 

s. 

0) 
CO 

a> 
tj 
a) 

u 

cu 

rH 
Oh 

in' 

a 
o 

co 
cu 

tji 
a 

CU 

CU 

■P 
CO 

cu 
hD 

'O 

■H 

F. 

^3 

•H 

••>  > 

uo  cu 

•H 
O   rH 

se 

CH-g 

•  -  n 

rH    O 
•H 
CU    O 

a 

cu 

ti 
cu 

> 

! 

cu 

'O 

co 

§ 
■P 

•H 

Si 

-p 

CO 

o 
u 

4) 
+-> 

v> 

CO 

•H 

P 

o 
a> 

CO 

cu 

►-1 

T— 

•H 
rH 

-P 

c 

,d 

CU 

rH 

O 

•H 

rH 
••■1 
HJ 

cu 

r) 
CU 

cu 

CO 
CU 

I'D 

0h 

cu 
3 

•H 

HJ 

a 

H 

-P 

o 

(0 
rH 
rH 

CO 

;< 

-H  cVh 

Ch   C,h 
CU    CU 
P     fH 

a  -h 

•H 

co 
■a 

CO 

c> 

-p 

O 

rH 
rH 
■a; 

fn   CU 
P     O 
CO 

S£ 

O  r- 

rH 
CU 
•P 

a 

EH 

CM 

en 

^ 

m 

vO 

[> 

on 

ch 

Ci 

v~ 

CM 

CA 

4 

in 

nO 

l> 

■          . 

r 


o 

H 

u 


co 

U 

a 

rH 

rH 

O 

« 

o 

o 

o 

r— 

" — 

CO 

H 

CO 

O 

1 

r3 

A 

Eh 
CO 

W 

nO 

rH 

vD 

CM 

m 

a- 

CM 

-J- 

Q 

O^ 

t> 

s 

-.0 

rj 

».  \i 

rH 

00 

in 

CM 

sf 

f> 

o 

-* 

if\ 

. 

vO 

co 

•* 

• 

vC 

to 

.-1 

f'-\ 

lA 

t> 

o 

CM 

CO 

lN 

£-1 

u 

vi 

•s 

u"\ 

O 

£-1 

H 

O 

r*> 

c\J 

rH 

rH 

H 

© 

CTv 

o 

3 

3 

■s} 

o 
o 

o 

to 

0^ 

CM 

CO 

o 

O 
O 

rH 

1 

'A 

cm 

c\J 

CO 

t> 

. 

rH 

i 

cr> 

to 

r<> 

w 

C*\ 

ir> 

vO 

to 

o 

r-| 

0^ 

rH 

fr, 

CM 

r-t 

>.M 

r-l 

vO 

o 
c*> 

w 

CM 

o> 

t> 

-<f 

~* 

H 

0^ 

O 

vO 

ir. 

1 

rn 

o 

-<* 

,H 

l\i 

~J 

vO 

■-I 

r-l 

lp> 

rr> 

w 

CO, 

-^ 

o 

cr> 

■£ 

vD 

O 

o 

CT\ 

co 

CM 

v£l 

O 

vO 

rr- 

H 
CM 

•< 

cr\ 

rr> 

C 

sO 

ir> 

rH 

o 

Oi 

3 

UN 

O 

-<>■ 

CM 

CM 

1 

i-H 

00 

o 

"^ 

cv 

C\, 

O 

t> 

in. 

c^v 

r-t 

CM 

O 

<« 

rH 

.-i 

H 

-<* 

en 

CO 

CO 

CU 

& 

■rl 

Q 

o 

CO 

a 

h 

CO 

■P 

if 

P 

H 

CO 

n 

-4 

-p 

CO 

*i 

r" 

q 

1 

P 

•rH 

bp 

O 

o 

£5 

■P 

u 

CO 

3 

.9 

•P 

1 

O 
M 

UO 

8 

g 

■P 

f-l 

0) 

CO 

CO 

a 

o 

H-> 
tjfl   CO 

CO 

<1 

.9 

•H 

CO 

rH 

a 

■H 

CU 

CQ 

•H    CO 

CO 

Cj 

P 

3 

o 

■P 

-H 

r-H 

rH     O 

a 

•rl 

& 

H 

t-l 

•H 

u 

Q 

•H 

10 

CO 

CO 

•rl 

P 

+* 

a 
.  o 

a> 

n 

CD 
Q) 

a 

rH 
<H 

a 

1 

ft 

C/J 

1 

O 

co 
ID 

.a 

up 

s 
>> 
| 

r-l 
Q 
0 

0) 

-a 
iT 

& 

<4d 

CQ 

•p 

a 

CO 

r; 
-p 
in 
3 

•r-> 

a) 

a 

a 

•1 

•rf 

CU 

H 
T3 

CO 

a 

•H 

c> 

CO 
t.H 

■P 

W 

R 

CO 
CO 

CO 

CD 

ft 

ra 
a, 

CU 
CO 

CO 
TJ 

CO 

fcb 

ct 
O 
O 

CQ 
CO 

III) 

0 
CO 

.C-I 

+-> 

CO 

CU 

no 

TD 
•rl 
fj 

no  co 

O  rH 
S    ^ 

cm  -p 

a 

•~  ft 

r-i    O 
•H 
CO    o 

a 

CO 
CO 

f» 

o 

! 

CO 

■a 

CO 

•p 

•H 

H 

r-t 
CO 

-P 

o 

H-> 

.Q 
CO 

CO 

.9 

uo 

r" 

a 

O     CO 
•rl     R 
P    -H 

O   rH 

2   <H 
+  >     O 
CO 

S^ 

O  r- 

CO 

O 
•O 

CO 

•P 
p 

CO 

W 

•H 

-p 
tj 
a> 
co 

-p 
a> 

r-i 
1) 

■p 
.a 

Id 

fj 

w 
co 

rH 
O 

-H 
rH 

•,  1 
iJ 
P 

CO 

■a 
nj 

CO 

CO 

w 

i>; 

CO 

uu 

•H 

o 

f-l 

(0 
H 

Si 

-a 

O 

CO 

r-l 
rH 

co 

;.* 

CO     CO 

a  h-> 

•rl 
0] 

■a 

CO 

o 

-P 
Q 

r-t 
r-i 
<4 

rH 
CO 

P 
Q 

1— 

cm 

c^ 

•4 

lO 

■-o 

r> 

CO 

O 

C) 

T— 

CM 

p> 

4 

l/^ 

nU 

C^ 

- 

\— 

r- 

r— 

" 

r- 

i — 

T— 

I  I 
( I 

I  I 


o 

H 

^ 


- 

in 

IH 

a 

r-1 

i-H 

O 

Q 

O 

O 

O 

i— 

>— ■ 

CO 

£-t 

CO 

O 

rj 

. 

« 

I 

r^ 

P 

CO 

W 

hJ 

m 

f    I 

c> 

rH 

ir 

-4 

Q 

^ 

O 

rH 

-+ 

•I' 

rH 

- 

ir\ 

m 

i\f 

-4 

•vj 

<-°\ 

• 

C\i 

rH 

in 

C-- 

vD 

ir-i 

ri 

rH 

1  ■[ 

CM 

rH 

^C 

CO 

ir\ 

r<^ 

O 

t> 

~4 

O 

rH 

r-l 

rH 

1 

• 

in 

, 

O 

C- 

. 

vD 

r-{ 

o 

in 

(^\ 

•  J 

rH 

(J 

-4 

l^ 

r.^- 

rH 

■ 

-< 

rH 

r    1 

-4 

vO 

a 

O 

O 

'. 

en 

O 

-4 

rH 

H 

vO 

i 

• 

vO 

~4 

o 

M 

to 

v£) 

CN 

in 

-vf 

^O 

co 

rH 

-4 

c\ 

CM 

rH 

CV 

i\l 

£> 

Q 

rH 

i\< 

(\l 

--4 

«J! 

in 

in 

m 

o 

m 

rH 

■ 

Q 

o 

. 

O 

r^ 

1 

• 

r^ 

-4 

to 

to 

.V 

f- 

O 

CO 

<6 

IfN 

vO 

t> 

O 

<~\ 

■•. 

C" 

u\ 

f> 

r-l 

rH 

c- 

H 

rH 

<a 

■* 

rH 

;  j 

01 

10 

CU 

& 

•H 

e. 

CJ 

CO 

a 

<H 

CD 

C3 

-p 
g 

3 

u) 

o 

-4- 

•p 

CD 

XJ 

i— 

a 

£ 

p 

■  n 

a 

•H 

M 

o 

o 

o 

■P 
O 

3 

3 

Ul 

.9 
-p 

■p 
c°\ 

"8 

W) 

o 

P 

CO 
•X3 

CO 

R 

o 

XI 

bO  co 

10 

a 

•rH 

R 

•H 

w 

i-H 

R 

•H 

01 

Ul 

•H     CD 

CD 

O 

•H 

■P 

R 

o 

•P 

■P 

r-l 

r-<     O 

C4 

^ 

0 

.  o 

w 

CD 
r-l 

t 

x; 

m 
u 

a 

0] 
rH 

<H 
O 

& 

XI 

1 

ft 

CO 

u 

o 
3 

CD 

a) 

a 

•rl 

r 

0) 

Sj 

O 

•H 
□ 

xT 
p 

w 

•p 

a 
a> 

-p 

10 

R 
t; 

h 

a 

•9 

•a 

Q 

xi 

01 

U) 

a 

•H 
C) 

« 

•r-l 
•P 
OJ 
IH 
W 
P, 
CD 
10 

a) 
t) 
w 

li 

W 

F< 
10 
P. 
CD 
CO 

CD 

■a 
a) 

*>> 

CD 
rH 
P. 

u 

o 
o 

10 
CD 

U0 
R 
(0 

XI 

CD 

-P 

(0 
CD 

l\fl 

■a 

•H 

r. 

XI 

•H 

CO  a) 

§2 

cp  -P 
0 
•  -  n 
rH    O 
•H 
(0    O 

P 

a 

CD 

s 

CD 

> 
O 

I 

■a 

01 

Q 
CD 
•P 
•H 

XI 

•H 

rH 

r-l 

a 
-P 

o 
-p 
XI 

3 
CO 

0) 

CD 

.a 

bo 

r- 

a 

a    a) 
•h  a 

•P    -rH 
O    rH 

-P 

Ul 

o 
o 

T5 
0) 

-P 

Ul 

■H 

-P 
O 

<u 

CO 

p 
a 
hi 

m 
o 
o 

rH 
1) 

-P 

x; 

h 
<u 

4) 
rH 
O 

p 

•H 
rH 
•H 
P 
1=1 

0) 

CD 

w 

i     a) 

(XI 

n4 

•rl 
W 

o 

Ph 
CD 
-P 

a 

H 

CD 

x: 
-p 
o 

CO 
rH 
r-l 

CO 

h  ;rl 

^    C.H 
ID    W 

a  p 

•H 
CO 

ra 
co 

i » 

■P 

o 

rH 
rH 

U   <H 
P     o 
01 

O   O 

rH 
CO 

-P 
O 

En 

• 

• 

• 

1       , 

. 

. 

, 

t 

B 

. 

cv 

f°> 

4 

■A 

MJ 

<r- 

to 

0> 

1 

r- 

l- 

c^ 

4 
i — 

in 

^ — 

1 

